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1
AUTOMATIC NEEDLE DEVICE

CROSS-REFERENCE TO PRIOR APPLICATION

The above-referenced application 1s the U.S. National
Phase of International Patent Application No. PCT/IL2004/
000852, filed Sep. 15, 2004, which claims priority from

Israel1 Patent Application No. 157984, filed Sep. 17, 2003, all
of which are incorporated herein. The International Applica-

tion was published Mar. 24, 2005 as WO 2005/025637 A2
under PCT article 21(2).

FIELD OF THE

INVENTION

The present invention relates to automatic needle devices
for hypodermic syringes generally.

BACKGROUND OF TH INVENTION

The following U.S. Patents are believed to represent the
current state of the art:

4.474,572; 4,475,906; 4,484.910: 4.487,602; 4,505,710; 4,512,767
4,515,590: 4,518,387; 4,529,401: 4,529,403: 4,530,695; 4,534,759;
4,547,189; 4,553,962: 4,573,970: 4,573,976; 4,578,061 ; 4,578,064
4,580,561: 4,592,744; 4,594,073: 4,596,558 4,597,753 ; 4,600.,403;
4,601,708: 4,613,328: 4,620,540: 4,620,847 4,624,660 4,650,468;
4,658,830; 4,659,326; 4,664,651; 4.664,654; 4,666,436; 4,672,967;
4,681,565; 4,687,465; 4,687,467: 4,689,042; 4,699.614; 4,710,170;
4,723.937: 4,735,618; 4,738,663: 4,743,234 4,744,955; 4,745,907;
4,747 ,829: 4,747,831: 4,753,636: 4,755,169; 4,758,227: 4.758,230;
4,758.,231: 4,766,908; 4,767,407: 4,767,413; 4,770,655; 4,781,683
4,781,685: 4,781,688: 4,784.,640: 4,787,384: 4,787,893: 4,790,823
4,790,827; 4,795,432; 4,795,433: 4,798,587; 4,799,921 ; 4,804,370;
4,808,169: 4,813,937; 4,813,940 4,820,275: 4,820,286; 4,826,484
4,826.489; 4,826,490; 4,828,548; 4,.832,682; 4,832,693 ; 4,834,704
4,834,718: 4,842.,598: 4,.846,811: 4,850,961 4,850,968 4,850,971;
4,850,976: 4,850,977; 4,850,994: 4,861,338 4,863,427; 4,863.435;
4,863,436; 4,865,592; 4,.874,372; 4,874,382 4,883.466; 4,883,472;
4,886.499: 4.887,998: 4,.802.107: 4,802,523: 4,894,054; 4,894,055
4,898,589 4,900,303; 4,.900,307; 4.900,311; 4,902,279; 4,904,242
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RE 37.487.

SUMMARY OF THE INVENTION

The present invention seeks to provide an improved auto-
matic needle device. There 1s thus provided 1n accordance
with a preferred embodiment of the present invention an
automatic needle device including a housing element, at least
one resilient element arranged to be located within the hous-
ing element, at least one needle bearing element adapted,
when actuated, to be displaced by the at least one resilient
clement with respect to the housing element from a non-
penetration position to a penetration position and a needle
guard adapted for positioming with respect to the housing
clement and wherein displacement of the needle guard is
operative to actuate displacement of the at least one needle
bearing element from the non-penetration position to the
penetration position.

Preferably, rearward displacement of the needle guard 1s
operative to actuate displacement of the at least one needle
bearing element from the non-penetration position to the
penetration position.

Preferably, the automatic needle device also includes a
safety element adapted to prevent madvertent actuation of
displacement of the at least one needle bearing element. Addi-
tionally, the safety element prevents mnadvertent rearward
displacement of the needle guard.

Preferably, of the present invention the atleast one resilient
clement includes a unitary resilient element. Alternatively,
the at least one resilient element includes first and second coil
Springs.

Preferably, the housing element includes an 1njection
device engagement portion. Additionally, the housing ele-
ment and the at least one needle bearing element together
define a fluid pathway from the 1njection device engagement
portion through the needle at least when the needle bearing
clement 1s 1n both the non-penetration position and the pen-
etration position.

Preferably, the needle guard 1s displaceable by the at least
one resilient element.

Preferably, the at least one resilient element includes first
and second compression springs which provide selectable
torward displacement to the at least one needle bearing ele-
ment.
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Preferably, the needle bearing element includes a hub por-
tion and a needle adhered thereto and extending through a
septum.

Preferably, the automatic needle device also includes a
safety tab operative for disabling actuation of the automatic
needle device. In accordance with yet another preferred
embodiment of the present invention, the safety tab includes
a spacer portion and a tab portion.

There 1s also provided 1in accordance with another pre-
ferred embodiment of the present invention an automatic
needle device including a housing element, at least one needle
bearing element adapted, when actuated, to be displaced with
respect to the housing element from a non-penetration posi-
tion to a penetration position and a needle guard adapted for
positioning with respect to the at least one needle bearing
clement 1n a mutually locked needle guarding orientation,
whereby displacement of the needle guard relative to the
housing requires corresponding displacement of the at least
one needle bearing element.

There 1s further provided in accordance with yet another
preferred embodiment of the present invention an automatic
needle device including a housing element, at least one needle
bearing element adapted, when actuated, to be displaced with
respect to the housing element from a non-penetration posi-
tion to a penetration position and a needle guard adapted for
positioning with respect to the at least one needle bearing
clement and with respect to the housing element 1n a mutually
locked needle guarding orientation, whereby displacement of
the needle guard 1n a first direction relative to the housing 1s
prevented by engagement of the needle guard with the at least
one needle bearing element and displacement of the needle
guard 1n a second direction relative to the housing, opposite to
the first direction, 1s prevented by engagement of the needle
guard with the housing element.

There 1s even further provided 1n accordance with still
another preferred embodiment of the present imnvention an
automatic needle device including a housing element adapted
to be connected to an external injection device, at least one
needle bearing element adapted, when actuated, to be dis-
placed with respect to the housing element from a non-pen-
etration position to a penetration position and a needle guard
adapted for positioning with respect to at least one of the at
least one needle bearing element and the housing element 1n
a needle guarding orientation.

There 1s still further provided 1n accordance with another
preferred embodiment of the present invention an injection
device including a housing element, a unitary resilient ele-
ment arranged to be located within the housing element, the
unitary resilient element including a septum portion and at
least one displacement actuating portion, and at least one
needle bearing element including a needle sealingly engaging
the septum portion, the at least one needle bearing element
adapted, when actuated, to be displaced by the at least one
displacement actuating portion of the unitary resilient ele-
ment with respect to the housing element from a non-penetra-
tion position to a penetration position.

Preferably, the housing element 1s an integrally formed
clement having a generally cylindrical configuration and 1s
generally top-to-bottom and side-to-side symmetric about a
longitudinal axis. Alternatively or additionally, the housing
clement includes a rearward generally tubular portion which
terminates 1n an open back and defines forwardly thereof a
generally cylindrical portion, whose outer configuration
includes top and bottom grip regions. Additionally or alter-
natively, the housing element includes first and second for-
wardly and rearwardly tapered side protrusions.
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Preferably, the automatic needle device also includes, at an
inner surface of the generally cylindrical portion, forward and
rearward inwardly extending transverse ribs and a plurality of
inwardly extending longitudinal slots.

Preferably, the automatic needle device also includes, at an
interior of the generally tubular portion, a generally cylindri-
cal bore which communicates via a tapered interface with a
torward bore, disposed interiorly of the cylindrical portion,
the cylindrical bore being arranged to recerve a septum.

Preferably, apertures are formed 1n cylindrical walls of the
cylindrical bore in alignment along a line extending trans-
versely to a longitudinal axis of the housing element.

Preferably, a forward-facing back wall surface of the gen-
erally cylindrical portion defines a seat for the at least one
resilient element.

Preferably the housing element 1s formed with a pair of
side-to-side symmetric windows, to allow viewing the tip of
a needle held by the needle bearing element.

In accordance with another preferred embodiment of the
present invention the needle bearing element includes a
needle hub and a needle. Additionally, the needle bearing
clement has a generally cylindrical configuration and is top-
to-bottom and side-to-side symmetric about a longitudinal
axis. Additionally or alternatively, the needle bearing element
defines a generally tubular body having formed thereon a pair
of up-down mutually spaced, forwardly facing, outwardly
extending hook protrusions. In accordance with another pre-
terred embodiment of the present invention the protrusions
are each associated with a rearward facing rib.

Preferably, a rearwardly extending arm 1s formed at both a
top and a bottom of the tubular body, each arm including,
adjacent an extreme rearwardly facing end thereot, a tapered
inwardly facing tooth and forwardly thereof an outwardly
facing tooth, having a transversely extending rearwardly fac-
ing surface.

Preferably top and bottom pairs of outwardly facing ribs
are formed on the tubular portion, adjacent respective rear-
ward facing ribs, the outwardly facing nibs being operative to
slidably locate the needle bearing element within the needle
guard.

Preferably, the tubular body defines a generally open back
and a forward facing wall portion adjacent 1n which 1s formed
a recess, which communicates with a narrow axial bore,
arranged to recerve the needle, which extends therethrough.

Preferably, a rearward facing external wall portion, located
at a rearward end of the tubular body, defines a seat for the at
least one resilient element.

In accordance with yet a further preferred embodiment of
the present invention the needle guard has a generally cylin-
drical configuration and 1s top-to-bottom and side-to-side
symmetric about a longitudinal axis. Additionally or alterna-
tively, the needle guard defines a generally tubular body hav-
ing formed thereon a plurality of circumierentially spaced.,
longitudinally extending, outward facing ribs, having rear-
ward facing ends, the outward facing ribs being adapted to
slidably locate the needle guard within inwardly extending
longitudinal slots of the housing element.

Preferably, extending rearwardly of the outwardly facing
ribs there 1s provided a curved rearward facing portion having,
a pair of inwardly facing ribs formed therein, and, extending
rearwardly ofthe ribs, there 1s formed a symmetrically curved
rearward facing portion having a pair of ribs formed therein.
Additionally or alternatively, the curved rearward facing por-
tions together with the rearward facing ends define a seat for
a spring forming part of the at least one resilient element.
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Preferably, the inwardly facing ribs are operative to slid-
ably locate the needle bearing element within the needle
guard, by allowing the outwardly facing ribs to slide therein.

Preferably, a rearwardly extending arm 1s formed at each
side of the tubular body, each of the arms 1including adjacent
an extreme rearwardly facing end thereof, an outwardly fac-
ing tooth, having an inclined forward surface and a trans-
versely extending rearwardly facing surface. Additionally or
alternatively, the tubular body defines a generally open back
and a forward facing wall portion, defining an injection site
engagement surface.

Preferably, the injection site engagement surface includes a
pair of mutually concentric circles of mutually spaced for-
wardly extending protrusions and the forward facing wall
portion 1s formed with an axial bore, arranged to allow a
needle to extend therethrough.

Preferably, the needle guard 1s formed with a pair of side-
to-side symmetric windows, to allow viewing of the tip of a
needle.

Preferably, 1n a pre-use operative orientation suitable for
storage, the housing element 1s joined to the needle bearing
clement by snap fit engagement of inner facing teeth formed
on the needle bearing element 1into apertures formed 1n cylin-
drical walls of the housing element.

Preferably the at least one resilient element 1includes first
and second compression springs, the first compression spring
being maintained under compression between forward-fac-
ing back wall surface of a generally cylindrical portion of the
housing element and a rearward facing wall portion of the
needle bearing element and the second compression spring
being maintained under compression between the forward
facing back wall surface and rearward facing ends of the
needle guard, which 1s slidably retained against disassembly
forward movement by the positioning of curved rearward
facing portions thereol immediately rearward of the inner
facing teeth of the needle bearing element

Preferably, the needle bearing element 1s retained 1n its
place by engagement of rearwardly outwardly facing surfaces
of the mner facing teeth with curved rearward facing portions
of the needle guard, thus preventing rearwardly extending
arms ol the needle bearing element from bending outwardly
and releasing the snap fit engagement of the mnner facing teeth
and apertures formed 1n the cylindrical walls of the cylindri-
cal bore of the housing element. Additionally or alternatively,
due to engagement of the needle guard with an 1njection site
on a body, the needle guard 1s forced, against the urging of the
at least one resilient element, to move axially 1n a rearward
direction with respect to the remainder of the automatic
needle device, thus sliding the curved rearward facing por-
tions thereof further rearward of the outwardly facing teeth of
the needle bearing element, thus allowing the arms of the
needle bearing element to cantilever outwardly.

Preferably, at all times the needle sealingly and slidably
engages a septum.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be understood and appreciated
more fully from the following detailed description, taken in
conjunction with the drawings 1n which:

FIG. 1 1s a simplified exploded view illustration of an
automatic needle device constructed and operative 1n accor-
dance with a preferred embodiment of the present invention;

FIGS. 2A and 2B are simplified pictorial illustrations of a
housing element which forms part of the automatic needle
device of FIG. 1;
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FIGS. 3A and 3B are respective top and side view simpli-
fied planar 1llustrations of the housing element of FIGS. 2A

and 2B:;

FIGS. 4A, 4B are sectional illustrations taken along
respective section lines and directions IVA-IVA and IVB-
IVB 1n FIGS. 3A and 3B;

FIGS. 5A and 5B are pictorial sectional illustrations taken
along respective section lines and directions VA-VA and VB-

VB 1n FIG. 2A;
FIGS. 6 A and 6B are simplified pictorial illustrations of a
needle hub assembly which forms part of the automatic

needle device of FIG. 1;

FIGS. 7A and 7B are respective top and side view simpli-
fied planar illustrations of the needle hub assembly of FIGS.

6A and 6B;

FIGS. 8A and 8B are sectional illustrations taken along
respective section lines and directions VIIIA-VIIIA and
VIIIB-VIIIB 1n FIGS. 7A and 7B;

FIGS. 9A and 9B are pictorial sectional illustrations taken-
along respective section lines and directions IXA-IXA and
IXB-IXB in FIG. 6A;

FIGS. 10A and 10B are simplified pictorial illustrations of
a needle guard element which forms part of the automatic
needle device of FIG. 1;

FIGS. 11A and 11B are respective top and side view sim-
plified planar illustrations of the needle guard element of
FIGS. 10A and 10B;

FIGS. 12A and 12B are sectional 1llustrations taken along,
respective section lines and directions XITA-XIIA and XIIB-
XIIB 1n FIGS. 11A and 11B;

FIGS. 13A and 13B are pictorial sectional illustrations
taken along respective section lines and directions XIIIA-
XIITA and XIIIB-XIIIB 1n FIG. 10A;

FIGS. 14A, 148, 14C and 14D are simplified pictorial
illustration of typical use of the automatic needle device of
FIG. 1;

FIGS. 15A and 15B are simplified assembled view illus-
trations of the automatic needle device of FIGS. 1 and 14 A 1n
a pre-use operative orientation;

FIGS. 16 A and 16B are respective top and side view sim-
plified planar 1llustrations of the automatic needle device of
FIGS. 15A and 15B;

FIGS. 17A and 17B are sectional 1llustrations taken along,
respective section lines and directions XVIIA-XVIIA and
XVIIB-XVIIB 1n FIGS. 16A and 16B;

FI1G. 18 15 a simplified pictorial illustration of the automatic
needle device of FIGS. 1 and 14B 1n an 1njection site engage-
ment operative orientation coupled to a syringe;

FIGS. 19A and 19B are respective top and side view sim-
plified planar illustrations of the automatic needle device of
FIG. 18 coupled to a syringe

FIGS. 20A and 20B are sectional 1llustrations taken along
respective section lines and directions XX A-XXA and XXB-
XXB 1n FIGS. 19A and 19B;

FI1G. 21 1s a simplified pictorial illustration of the automatic
needle device of FIGS. 1 and 14C 1n a needle actuated opera-
tional orientation;

FIGS. 22A and 22B are respective top and side view sim-
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FIG. 21;

FIGS. 23 A and 23B are sectional 1llustrations taken along
respective section lines and directions XXIITA-XXIIIA and
XXIIB-XXIIIB in FIGS. 22A and 22B;

FI1G. 24 15 a ssmplified pictorial illustration of the automatic
needle device of FIGS. 1 and 14D 1n a post-drug delivery,
needle guarded operative orientation;
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FIGS. 25A and 25B are respective top and side view sim-
plified planar illustrations of the automatic needle device of

FIG. 24;
FIGS. 26 A and 26B are sectional i1llustrations taken along,
respective section lines and directions XXVIA-XXVIA and

XXVIB-XXVIB i FIGS. 25A and 25B;

FIG. 27 1s a simplified exploded view 1illustration of an
automatic needle device constructed and operative 1n accor-
dance with another preferred embodiment of the present
imnvention;

FIGS. 28A and 28B are simplified pictorial illustrations of
a housing element which forms part of the automatic needle

device of FIG. 27;

FIGS. 29A and 29B are simplified pictonial sectional 1llus-
trations of the housing element of FIGS. 28A and 28B taken
along lines XXIXA-XXIXA and XXIXB-XXIXB m FIG.
28A;

FIGS. 30A and 30B are respective top and side view sim-
plified planar 1illustrations of the housing element of FIGS.
28A-29B;

FIGS. 31A, 31B and 31C are sectional 1llustrations taken
along respective section lines and directions XXXIA-
XXXIA, XXXIB-XXXIB and XXXIC-XXXIC 1 FIGS.
30A and 30B;

FIGS. 32 A and 32B are simplified pictorial illustrations of
a resilient element which forms part of the automatic needle
device of FIG. 27;

FIGS. 33 A and 33B are simplified pictonal sectional 1llus-
trations of the resilient element of FIGS. 32A and 32B taken
along lines XXXIITA-XXXIITA and XXXIIIB-XXXIIIB 1n
FIG. 32A;

FIGS. 34A and 34B are respective top and side view sim-
plified planar illustrations of the resilient element of FIGS.
32A-33B;

FIGS. 35A and 35B are sectional 1llustrations taken along,
respective section lines and directions XXXVA-XXXVA and
XXXVB-XXXVB 1n FIGS. 34A and 34B;

FIGS. 36 A and 36B are simplified pictorial illustrations of
a needle hub assembly which forms part of the automatic
needle device of FIG. 27;

FIGS. 37A and 37B are simplified pictonal sectional 1llus-
trations of the needle hub assembly of FIGS. 36A and 36B
taken along lines XXXVIIA-XXXVIIA and XXXVIIB-
XXXVIIB 1n FIG. 36A;

FIGS. 38A and 38B are respective top and side view sim-
plified planar illustrations of the needle hub assembly of
FIGS. 36 A-37B;

FIGS. 39A and 39B are sectional 1llustrations taken along,
respective section lines and directions XXXIXA-XXXIXA
and XXXIXB-XXXIXB in FIGS. 38A and 38B;

FIGS. 40A and 40B are simplified pictorial illustrations of
a needle guard element which forms part of the automatic
needle device of FIG. 27;

FIGS. 41 A and 41B are simplified pictonal sectional 1llus-
trations of the needle guard element of FIGS. 40A and 40B
taken along the lines XLIA-XLIA and XLIB-XLIB i FIG.
40A;

FIGS. 42A and 42B are respective top and side view sim-

plified planar illustrations of the needle guard element of

FIGS. 40A-41B;
FIGS. 43A, 43B and 43C are sectional illustrations taken
along respective section lines and directions X LIITA-XLIITA,

XLIIIB-XLIIIB and XLITIC-XLIIIC in FIGS. 42A and 42B;
FIGS. 44A, 448, 44C, 44D, 44E and 44F are simplified
pictorial 1llustrations of typical use of the automatic needle

device of FIG. 27;
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FI1G. 45 1s a simplified assembled view pictorial 1llustration
of the automatic needle device of FIGS. 27 and 44A 1n a

pre-use operative orientation, coupled to a syringe and prior
to removal of a safety tab;

FIGS. 46 A and 46B are respective top and side view sim-
plified planar illustrations of the automatic needle device of

FIG. 45;
FIGS. 47A and 47B are sectional 1llustrations taken along,
respective section lines and directions XLVIIA-XLVIIA and

XLVIIB-XLVIIB 1n FIGS. 46 A and 46B;

FI1G. 47C 1s simplified illustration corresponding to FIG.
46 A with the needle guard element hidden;

FI1G. 47D 1s a partially cut-away 1llustration of the needle
guard element and the needle hub assembly of FIG. 46B;

FI1G. 48 1s a simplified pictorial illustration of the automatic
needle device of FIGS. 27 and 44B 1n an 1njection site engage-
ment operative ortentation following removal of the safety
tab;

FIGS. 49A and 49B are respective top and side view sim-
plified planar 1llustrations of the automatic needle device of
FIG. 48;

FIGS. 50A and 50B are sectional 1llustrations taken along
respective section lines and directions LA-LA and LB-LB in
FIGS. 49A and 49B;

FIG. 50C 1s simplified illustration corresponding to FIG.
49 A with the needle guard element hidden;

FIG. 50D 1s a partially cut-away 1llustration of the needle
guard element and the needle hub assembly of FIG. 49B;

FI1G. 51 15 a simplified pictorial illustration of the automatic
needle device of FIGS. 27 and 44C in a needle actuated
operational orientation;

FIGS. 52A and 52B are respective top and side view sim-
plified planar illustrations of the automatic needle device of
FIG. 51;

FIGS. 53 A and 33B are sectional 1llustrations taken along
respective section lines and directions LIIIA-LIIIA and
LIIIB-LIIIB 1n FIGS. 52 A and 52B;

FI1G. 33C 15 a simplified illustration of FIG. 52A with the
needle guard element hidden;

FIG. 53D, 1s a partially cut-away 1illustration correspond-
ing to the needle guard element and the needle hub assembly
of FIG. 52B;

FI1G. 54 1s a simplified pictorial illustration of the automatic
needle device of FIGS. 27 and 44D 1n an immediate post drug
delivery operative orientation;

FIGS. 55A and 55B are respective top and side view sim-
plified planar illustrations of the automatic needle device of
FIG. 54;

FIGS. 56 A and 36B are sectional 1llustrations taken along
respective section lines and directions LVIA-LVIA and
LVIB-LVIB 1n FIGS. 55A and 55B;

FI1G. 56C 1s a simplified 1llustration corresponding to FIG.
55A with the needle guard element hidden;

FIG. 56D 1s a partially cut-away 1illustration of the needle
guard element and the needle hub assembly of FIG. 55B;

FI1G. 57 1s a simplified pictorial illustration of the automatic
needle device of FIGS. 27 and 44E 1n a post-drug delivery,
needle guarded operative orientation;

FIGS. 58 A and 58B are respective top and side view sim-
plified planar illustrations of the automatic needle device of
FIG. 57,

FIGS. 59A and 39B are sectional 1llustrations taken along
respective section lines and directions LIXA-LIXA and
LIXB-LIXB 1n FIGS. 58A and 58B;

FI1G. 59C 1s a simplified 1llustration corresponding to FIG.
58 A with the needle guard element hidden;
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FIG. 59D 1s a partially cut-away illustration of the needle
guard element and the needle hub assembly of FIG. $38B;

FIG. 60 1s a simplified pictorial 1llustration of the automatic
needle device of FIGS. 27 and 44F 1n a needle guard pushed
back misuse operative orientation;

FIGS. 61 A and 61B are respective top and side view sim-
plified planar 1llustrations of the automatic needle device of
FIG. 60;

FIGS. 62A and 62B are sectional 1llustrations taken along,
respective section lines and directions LXITA-LXIIA and
LXIIB-LXIIB in FIGS. 61A and 61B;

FIG. 62C 1s simplified 1llustration corresponding to FIG.
61A with the needle guard element hidden;

FIG. 62D i1s a partially cut-away of the needle guard ele-
ment and the needle hub assembly of FIG. 61B;

FIG. 63 1s a simplified exploded view illustration of an
automatic needle device constructed and operative 1n accor-
dance with yet another preferred embodiment of the present
invention, which 1s a modified version of the embodiment of

FIGS. 1-26;

FIGS. 64A and 64B are simplified assembled view 1llus-
trations of the automatic needle device of FIG. 63 in a pre-use
operative orientation;

FIGS. 65A and 65B are respective top and side view sim-
plified planar 1llustrations of the automatic needle device of
FIGS. 64A and 64B;

FIGS. 66 A and 66B are sectional 1llustrations taken along
respective section lines and directions LXVIA-LXVIA and
LXVIB-LXVIB 1n FIGS. 65A and 63B;

FI1G. 67 1s a simplified pictorial 1llustration of the automatic
needle device of FIG. 63 1n an injection site engagement
operative orientation coupled to a syringe;

FIGS. 68A and 68B are respective top and side view sim-
plified planar illustrations of the automatic needle device of
FIG. 67 coupled to a syringe

FIGS. 69A and 69B are sectional illustrations taken along,
respective section lines and directions LXIXA-LXIXA and
LXIXB-LXIXB 1n FIGS. 68A and 68B;

FIG. 70 1s a simplified pictorial 1llustration of the automatic
needle device of FIG. 63 in a needle actuated operational
orientation;

FIGS. 71 A and 71B are respective top and side view sim-
plified planar illustrations of the automatic needle device of
FIG. 70;

FIGS. 72A and 72B are sectional 1llustrations taken along,
respective section lines and directions LXXITA-LXXIIA and
LXXIIB-LXXIIB in FIGS. 71A and 71B;

FI1G. 73 1s a simplified pictorial 1llustration of the automatic
needle device of FIG. 63 in a post-drug delivery, needle
guarded operative orientation;

FIGS. 74A and 74B are respective top and side view sim-
plified planar 1llustrations of the automatic needle device of
FI1G. 73; and

FIGS. 75A and 75B are sectional 1llustrations taken along
respective section lines and directions LXXVA-LXXVA and
LXXVB-LXXVB 1n FIGS. 74 A and 74B.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

Reference 1s now made to FIGS. 1-13B, which illustrate
the constituent elements of an automatic needle device con-
structed and operative 1n accordance with a preferred embodi-
ment of the present invention.

As seen with particular clarity in FIG. 1, the automatic
needle device comprises a housing element 10 1nto which are
generally coaxially seated respective first and second com-
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pression springs 20 and 22, which provide selectable forward
displacement to a needle hub assembly 30, which includes a
hub portion 32 and a needle 34 adhesively adhered thereto
and extending rearwardly through a septum 36, and to a
needle guard element 40. Alternatively, needle hub portion 32
may be injected onto the needle, by a method such as insert
molding.

A safety tab 60 including a tubular portion 62 and a tab
portion 64 1s preferably mounted onto the forward section of
housing element 10, thus disabling actuation of the automatic
needle device. The automatic needle device 1s only functional
once the safety tab 1s removed, as described hereinbelow.

It will be appreciated by persons skilled in the art that
satety tab 60 can be formed of any suitable material, for
example such as polypropylene, and may designed 1n many
different shapes, such as a portion which 1s imnserted into a slot
between the needle guard element 40 and the housing element
10, as a stand alone injection molded part, or as an integral
part of any suitable part of the automatic needle device such
as the housing element 10 as described e.g. hereinbelow with
reference to FIGS. 27-62D, the needle guard element 40 or
the needle hub 32.

It will additionally be appreciated by those skilled 1n the art
that compression springs 20 and 22 may be replaced with a
resilient element as described herembelow with reference to
FIGS. 27-62D. Alternatively, compression springs 20 and 22
may be replaced by tension springs, elastomeric compression
springs or plastic springs which may be integrated into hous-
ing element 10, into needle hub portion 32 or into needle

guard element 40.
Reference 1s now made to FIGS. 2A and 2B, which are

simplified pictorial i1llustrations of a preferred housing ele-
ment 10 which forms part of the automatic needle device of
FIG. 1, to FIGS. 3A and 3B are respective top and side view
simplified planar illustrations thereof to FIGS. 4A and 4B

which are sectional 1llustrations taken along respective sec-
tion lines and directions IVA-IVA and IVB-IVB 1n FIGS. 3A

and 3B and to FIGS. 5A and 5B which are pictorial sectional

illustrations taken along respective section lines and direc-
tions VA-VA and VB-VB 1n FIG. 2A.

As seen 1 FIGS. 2A-5B, the housing element 10 prefer-
ably 1s an integrally formed element, preferably injection
molded of plastic. Housing element 10 preferably has a gen-
erally cylindrical configuration and 1s preferably top-to-bot-
tom and si1de-to-side symmetric about a longitudinal axis 100.

Housing element 10 preferably includes a rearward gener-
ally tubular portion 110, which terminates in an open back
and defines generally symmetric side-facing tabs 114. For-
ward of rearward generally tubular portion 110 there 1s pro-
vided a generally cylindrical portion 118, whose outer con-
figuration preferably includes top and bottom grip regions
120, which are ribbed 1n a direction transverse to longitudinal
axis 100 and first and second forwardly and rearwardly
tapered side protrusions 122.

At an mner surface of generally cylindrical portion 118
there are provided forward and rearward inwardly extending
transverse ribs 126 and 128 and a plurality of mwardly
extending longitudinal slots 130. The interior of tubular por-
tion 110 defines a generally cylindrical bore 134. Bore 134
communicates via a tapered interface with a forward bore
136, disposed interiorly of cylindrical portion 118, which 1s
arranged to receive septum 36. Bore 136 has a circular cross
section which 1s slightly smaller than that of bore 134.

Apertures 144 are formed in the cylindrical walls of bore
136 1n alignment along a line extending transversely to lon-
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gitudinal axis 100. A forward-facing back wall surface 154 of
generally cylindrical portion 118 defines a spring seat for
springs 20 and 22.

The housing element 10 may optionally be formed with a
pair of side-to-side symmetric windows, to allow viewing of
the tip of the needle 34, for example, when purging air
bubbles from syringe 50. Alternatively, housing element 10
may be formed of a transparent material.

Reference 1s now made to FIGS. 6 A and 6B, which are
simplified pictorial illustrations of a needle hub assembly 30
which forms part of the automatic needle device o FIG. 1, to
FIGS. 7A and 7B, which are respective top and side view
simplified planar 1llustrations of the needle hub assembly of
FIGS. 6 A and 6B, to FIGS. 8A and 8B, which are sectional
illustrations taken along respective section lines and direc-
tions VIIIA-VIIIA and VIIIB-VIIIB 1n FIGS. 7A and 7B and
to FIGS. 9A and 9B, which are pictorial sectional 1llustrations

taken along respective section lines and directions IXA-IXA
and IXB-IXB 1n FIG. 6A.

As seen 1 FIGS. 6A-9B, the needle hub assembly 30
preferably comprises a needle hub 32, which is an integrally
formed element, preferably injection molded of plastic, and a
needle 34. Needle hub assembly 30 preferably has a generally
cylindrical configuration and 1s preferably top-to-bottom and
side-to-side symmetric about a longitudinal axis 300, which,
when assembled together with housing element 10, 1s coaxial
with longitudinal axis 100 (FIGS. 2A-5B).

Needle hub assembly 30 preferably defines a generally
tubular body 310. A pair of up-down mutually spaced, for-
wardly facing, outwardly extending hook protrusions 312 and
314 1s formed on each side of tubular portion 310. Protrusions
312 and 314 are each associated with a rearward facing rib,
here designated 316 and 318 respectively.

A rearwardly extending arm 320 1s formed at both the top
and the bottom of tubular body 310. Each arm includes,
adjacent an extreme rearwardly facing end 322 thereof, a
tapered inwardly facing tooth 324 and forwardly thereof an
outwardly facing tooth 326, having a transversely extending
rearwardly facing surface 330.

Top and bottom pairs of outwardly facing ribs 332 and 334
are preferably formed on tubular portion 310, adjacent rear-
ward facing ribs 316 and 318 respectively. Outwardly facing
ribs 332 and 334 are operative to slidably locate needle hub
assembly 30 within needle guard element 40. Tubular body
310 defines a generally open back and a forward facing wall
portion 340 adjacent 1n which 1s formed a recess 342, which
communicates with a narrow axial bore 344, arranged to
receive needle 34, which extends therethrough and 1s held in
place, preferably by an adhesive, which 1s located 1n recess
342. A rearward facing external wall portion 350, located at
the rearward end of tubular body 310, defines a spring seat for
spring 20, which 1s partially surrounded by rearward facing
ends of ribs 316 and 318.

Reference 1s now made to FIGS. 10A and 10B, which are
simplified pictorial illustrations of a needle guard element 40
which forms part of the automatic needle device of FIG. 1, to
FIGS. 11A and 11B, which are respective top and side view
simplified planar illustrations of the needle guard element of
FIGS. 10A and 10B, to FIGS. 12A and 12B, which are sec-
tional illustrations taken along respective section lines and
directions XIIA-XIIA and XIIB-XIIB in FIGS.11A and 11B

and to FIGS. 13A and 13B which are pictorial sectional
illustrations taken along respective section lines and direc-

tions XIIIA-XIITA and XIIIB-XIIIB 1n FIG. 10A.

As seen 1 FIGS. 10A-13B, the needle guard element 40
preferably 1s an integrally formed element, preferably 1njec-
tion molded of plastic. Needle guard 40 preferably has a
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generally cylindrical configuration and is preferably top-to-
bottom and side-to-side symmetric about a longitudinal axis
400, which, when assembled together with housing element
10 and needle hub assembly 30 1s coaxial with longitudinal
axis 100 (FIGS. 2A-5B) and longitudinal axis 300 (FIGS.
6A-9B).

Needle guard element 40 preferably defines a generally
tubular body 410. Four mutually circumierentially spaced,
longitudinally extending, outward facing ribs 412 and 414,
having rearward facing ends 413 and 415 respectively, are
formed on both the top and the bottom of generally tubular
body 410. Outward facing ribs 412 and 414 are adapted to

slidably locate the needle guard element 40 within the
inwardly extending longitudinal slots 130 of the housing
clement 10. Extending rearwardly of ribs 412 1s a curved
rearward facing portion 416 having a pair of ribs 417 formed
therein, and extending rearwardly of ribs 414 1s a stmilar and
symmetrically curved rearward facing portion 418 having a
pair of ribs 419 formed therein.

Curved rearward facing portions 416 and 418 together with
rearward facing ends 413 and 4135 define the seat for spring
22. Ribs 417 and 419 are operative to slidably locate needle
hub assembly 30 within needle guard element 40, by allowing
outwardly facing ribs 332 and 334 to slide therein. A rear-
wardly extending arm 420 1s formed at each side of tubular
body 410. Each arm includes adjacent an extreme rearwardly
facing end 422 thereof, an outwardly facing tooth 426, having
an inclined forward surface 428 and a transversely extending
rearwardly facing surface 430.

Tubular body 410 defines a generally open back and a
forward facing wall portion 440, defining an injection site
engagement surface characterized in that 1t has a pair of
mutually concentric circles 442 and 444 of mutually spaced
forwardly extending protrusions 446. Forward facing wall
portion 440 1s formed with an axial bore 450, arranged to
allow needle 34 to extend therethrough.

Top and bottom windows 452 and 454 are defined between
respective pairs of ribs 412 and 414.

The needle guard element 40 may optionally be formed
with a pair of side-to-side symmetric windows, to allow view-
ing of the tip of the needle 34, for example when purging air

bubbles from syringe 50. Alternatively, needle guard element
40 may be formed of a transparent material.

Reference 1s now made to FIGS. 14A, 148, 14C and 14D
which when taken together form a simplified pictorial illus-
tration of various stages of typical use of the automatic needle
device of FIG. 1. As seen 1n FIG. 14A the automatic needle
device of FIG. 1 1s stored prior to use 1n a pre-use operative
orientation, described hereinbelow with reference to FIGS.
15-17B. When ready for use, the user attaches a syringe 502,
containing a drug and ready for injection, to the automatic
needle device of FIG. 1, by 1nserting a forward end 504 of the
syringe 502 into generally tubular portion 110 of housing
clement 10.

As shown in FIG. 14B, the user may then pull on tab
portion 64 of satety tab 60 (FIG. 1), thereby disengaging the
tubular portion 62 from the automatic needle device and
allowing activation of the automatic needle device.

The user may subsequently actuate the automatic needle
device by pushing 1t against an injection site as indicated 1n
FIG. 14B and as described hereinbelow with reference to
FIGS. 18-20B. In response to user actuation, automatic
needle penetration takes place at the injection site, as 1ndi-
cated 1n FIG. 14C. Immediately thereafter drug delivery takes
place, by user depression of a plunger 1n syringe 502. The
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operative orientation of the automatic needle device at this
stage 1s described hereinbelow with reference to FIGS.
21-23B.

The operative orientation of the automatic needle device
immediately following completion of drug delivery and dis-

engagement of the automatic needle from the injection site 1s
indicated in FIG. 14D and i1s described hereinbelow with

reference to FIGS. 24-26B.

Reference 1s now made to FIGS. 15A and 15B, which are
simplified assembled view illustrations of the automatic
needle device of FIGS. 1 and 14A 1n a pre-use operative
orientation, to FIGS. 16 A and 16B, which are respective top
and side view simplified planar illustrations thereof and to
FIGS. 17A and 17B, which are sectional 1llustrations taken
along respective section lines and directions XVIIA-XVIIA
and XVIIB-XVIIB i FIGS. 16 A and 16B.

As seen 1n FIGS. 15-17B, 1n a pre-use operative orientation
of the automatic needle device, suitable for storage, the hous-
ing clement 10 1s joined to the needle hub assembly 30 by
engagement of inner facing teeth 324 into apertures 144
formed in the cylindrical walls of bore 136. First and second
compression springs 20 and 22 are located mutually coaxially
within housing element 10.

Compression spring 20 1s maintained under compression
between forward-facing back wall surface 155 of generally
cylindrical portion 118 of housing element 10 and rearward
facing wall portion 350 of hub assembly 30.

Compression spring 22 1s maintained under compression
between forward facing back wall surface 154 and rearward
facing ends 413 and 415 of needle guard element 40, which 1s
slidably retained against forward movement by the position-
ing of curved rearward facing portions 416 and 418 thereof
immediately rearward of teeth 326 of needle hub assembly
30.

The needle hub assembly 30 1s retained in place by engage-
ment ol outwardly facing surfaces of inner facing teeth 324 of
rearwardly extending arms 320 and curved rearward facing
portions 416 and 418 of needle guard element 40. This pre-
vents rearwardly extending arms 320 of needle hub assembly
30 from bending outwardly and releasing the engagement of
inner facing teeth 324 and apertures 144 formed 1n the cylin-
drical walls of bore 136 of the housing 10. The tubular portion
62 of safety tab 60 prevents the needle guard element 40 from
moving backwards and allowing needle penetration.

Reference 1s now made to FIG. 18, which 1s a simplified
pictorial illustration of the automatic needle device of FIGS.
1 and 14B after coupling to a syringe 502 in an injection site
engagement operative orientation, to FIGS. 19A and 19B,
which are respective top and side view simplified planar
illustrations thereof and to FIGS. 20A and 20B, which are
sectional illustrations taken along respective section lines and
directions XXA-XXA and XXB-XXB 1 FIGS. 19A and
19B.

As seen particularly 1in FIG. 20A, due to engagement of the
needle guard element 40 with an 1njection site on a body, the
needle guard 40 1s forced, against the urging of spring 22, to
move axially 1in a rearward direction with respect to the
remainder of the automatic needle device, thus sliding curved
rearward facing portions 416 and 418 thereof further rear-
ward of teeth 326 of needle hub assembly 30.

This rearward repositioning of curved rearward facing por-
tions 416 and 418 and the pressure of spring 20, allow arms
320 of needle hub assembly 30 to cantilever outwardly.

Reference 1s now made to FIG. 21, which 1s a simplified
pictorial illustration of the automatic needle device of FIGS.
1 and 14C 1n an actuated operative orientation, to FIGS. 22A
and 22B which are respective top and side view simplified
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planar illustrations thereof and to FIGS. 23 A and 23B which
are sectional 1llustrations taken along respective section lines

and directions XXIITA-XXIIIA and XXIIIB-XXIIIB 1n
FIGS. 22A and 22B.

As seen particularly mn FIG. 23A, under the urging of
spring 20, mner facing teeth 324 slide out of apertures 144
formed 1n the cylindrical walls of bore 136, thus allowing the
needle hub assembly 30 to move axially forward and to pro-
vide needle penetration. The forward motion of needle hub
assembly 30 stops when protrusions 312 and 314 come into
touching engagement with mwardly extending transverse
ribs 126 of the housing 10. At this stage, drug delivery may
take place 1n response to manual operation of syringe 502

It 1s appreciated that at all times needle 34 sealingly and
slidably engages septum 36.

Reference 1s now made to FIG. 24, which 1s a simplified
pictorial illustration of the automatic needle device of FIGS.
1 and 14D 1n a post-drug delivery, needle guarded operative
orientation, to FIGS. 25A and 25B, which are respective top
and side view simplified planar illustrations thereof and to
FIGS. 26 A and 26B, which are sectional 1llustrations taken
along respective section lines and directions XXVIA-XX-
VIA and XXVIB-XXVIB in FIGS. 25A and 25B.

FIGS. 24-26B illustrate the automatic needle device fully
disengaged from the 1injection site and the needle guard 40 1s
tully extended under the urging of spring 22 to tully enclose
the needle 34. The needle guard 40 1s prevented from moving
farther forwards by engagement of curved rearward facing
portions 416 and 418 and rearwardly extending surface 330 of
teeth 326 of needle hub assembly 30. The needle hub assem-
bly 30 1s prevented from moving further forward by protru-
sions 312 and 314 leaning against inwardly extending trans-
verse ribs 126 of the housing 10. The needle guard 40 1s
prevented from moving rearwardly by outwardly facing tooth
426, which fits in front of inwardly extending transverse ribs
126 of the housing 10. Therefore, at this stage the needle
guard 40 1s locked 1n place, protecting keeping the needle 34
from 1nadvertent engagement.

It 1s appreciated that the automatic needle device can be
attached to various types of injection devices, and that the a
luer adapter defined by an internal tapered surface of the
tubular portion 110 of the housing element 10 of the auto-
matic needle device may be readily modified for engagement
with various mjection devices such as pen injectors. It 1s also
possible to integrate the automatic needle apparatus
described herein 1nto another injection device and thus to

climinate the need for a luer adapter.

Reference 1s now made to FIGS. 27-43C, which illustrate
the constituent elements of an automatic needle device con-
structed and operative 1n accordance with another preferred
embodiment of the present invention.

As seen with particular clarity in FIG. 27, the automatic
needle device comprises a housing element 810, having an
integrally formed safety tab 812, including a tab portion 814
and a spacer portion 816, a resilient element 820, which
provides selectable forward displacement to a needle hub
assembly 830, which includes a hub portion 832 and a needle
834 adhesively or otherwise adhered thereto and extending
rearwardly through a septum portion of resilient element 820,
and to a needle guard element 840.

It 1s appreciated that safety tab 812 can be a separate part
tormed of any suitable material, for example such as polypro-
pylene, and may formed 1n various configurations, such as a
portion which 1s 1inserted 1nto a slot between the needle guard
clement 840 and the housing element 810, as a stand alone
injection molded part, or as an integral part of any of the parts
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of the automatic needle device such as the housing element
810, the needle guard element 840 or the needle hub 832.

It will additionally be appreciated by those skilled 1n the art
that resilient element 820 may be replaced with compression
springs as described hereinabove with reference to FIGS.
1-26B. Alternatively, compression springs 20 and 22 may be
replaced by tension springs, elastomeric compression springs
or plastic springs which are preferably integrated 1nto hous-
ing element 810, into needle hub assembly 830 or into needle
guard element 840.

Retference 1s now made to FIGS. 28 A and 28B, which are
simplified pictorial illustrations of a preferred housing ele-
ment 810 which forms part of the automatic needle device of
FIG. 27, to FIGS. 29A and 29B which are simplified pictorial
sectional illustrations of the housing element of FIGS. 28A
and 28B taken along lines XXIXA-XXIXA and XXIXB-
XXIXB 1n FIG. 28A, to FIGS. 30A and 30B which are
respective top and side view simplified planar i1llustrations
thereof and to FIGS. 31A, 31B and 31C which are sectional
illustrations taken along respective section lines and direc-
tions XXXIA-XXXIA, XXXIB-XXXIB and XXXIC-
XXXIC 1n FIGS. 30A and 30B.

As seen 1n FIGS. 28 A-31C, the housing element 810 pret-

erably 1s an 1ntegrally formed element, preferably 1njection
molded of plastic. Housing element 810 preferably has a
generally cylindrical configuration and is preferably side-to-
side symmetric about a longitudinal axis 900.

Housing element 810 preferably includes a rearward gen-
erally tubular portion 910, which terminates 1n an open back
and defines generally symmetric side-facing tabs 914. For-
ward of rearward generally tubular portion 910 there 1s pro-
vided a flange 916 onto which 1s removably mounted safety

tab 812 (FIG. 27) which, as will be described hereinbelow,
when intact, prevents the needle guard 840 from rearward
displacement into engagement with flange 916.

Forward of flange 916 there are provided a pair of side-to-
side symmetric generally axially directed, radially extending
ribs 920, each of which 1s formed with a rearward facing
shoulder 926. Also extending forwardly of flange 916 there 1s
provided a generally axially directed rib 930, which includes

a narrow, generally axially directed, radially extending por-
tion 932 forward of which a generally planar portion 934 1s
formed generally perpendicular to an underlying generally
radially extending portion 936. The generally planar portion
934 includes a radially inwardly tapered rearward facing sur-
face 938 and a generally radial forward facing surface 940.

Forwardly of surface 940, rib 930 includes a further narrow
not tully axially directed, radially extending portion 942 fol-
lowed by a generally axially directed, radially extending por-
tion 944, having a rearward facing surface 946. A socket 948
1s formed between forward facing surface 940 of planar por-
tion 934 and rearward facing surface 946 of portion 944.

Interiorly of ribs 920 and 930 there 1s provided a forwardly
tapered passageway 950 which terminates 1n a generally cir-
cular septum receiving socket 954 having a plurality of cir-
cumierentially distributed apertures 956.

Retference 1s now made to FIGS. 32A and 32B, which are
simplified pictorial 1llustrations of a resilient element which
forms part of the automatic needle device of FI1G. 27, to FIGS.

33A and 33B which are simplified pictorial sectional 1llustra-
tions of the resilient element of FIGS. 32A and 32B taken

along lines XXXIIA-XXXIITA and XXXIIIB-XXXIIIB 1n
FIG.32A,to FIGS. 34 A and 34B which are respective top and

side view simplified planar illustrations of the resilient ele-
ment of FIGS. 32A-33B and to FIGS. 35A and 35B which are
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sectional 1llustrations taken along respective section lines and
directions XXXVA-XXXVA and XXXVB-XXXVB m

FIGS. 34A and 34B.

As seen 1n FIGS. 32A-35B, the resilient element 820 1s an
integrally formed element, preferably injection molded or
compression molded of rubber or plastic and preferably has a
generally cylindrical configuration and 1s preferably top-to-
bottom and side-to-side symmetric about a longitudinal axis
1000, which, when assembled together with housing element
810, 1s coaxial with longitudinal axis 900 (FIGS. 28A-31C).

The resilient element preferably includes a generally cylin-
drical central portion 1010, having a rear-facing wall 1012
tformed with a tapered peripheral edge 1014 followed by a
peripheral protrusion 1016 having a rounded cross section.
Forward of protrusion 1016 1s a generally cylindrical portion
1018 having four, circumierentially distributed, radially
extending teeth 1020, each of which has a forwardly radially
outwardly inclined surface 1022 terminating in a forward
facing surface 1024 which lies in a plane which 1s generally
perpendicular to longitudinal axis 1000.

Forward of cylindrical portion 1018 i1s a forward facing
flange 1030 having radially outward extending protrusions
1032 at four corners thereol, separated from each other by 90
degrees. Extending rearwardly and radially outwardly from
cach protrusion 1032 are tensioned arms 1033, 1034, 1035
and 1036, cach of which terminates 1n a generally rectangular
end portion 1037 having tapered outer edges 1038 and formed
with a generally rectangular aperture 1040. Tensioned arms
1033 and 1034 are slightly shorter than tensioned arms 1035
and 1036.

Reference 1s now made to FIGS. 36A and 36B, which are
simplified pictonial illustrations of a needle hub assembly

which forms part o the automatic needle device of FI1G. 27, to
FIGS. 37A and 37B which are simplified pictorial sectional

illustrations of the needle hub assembly of FIGS. 36A and
36B taken along lines XXXVIIA-XXXVIIA and XXXVIIB-
XXXVIIB in FIG. 36A, to FIGS. 38A and 38B which are
respective top and side view simplified planar illustrations of
the needle hub assembly of FIGS. 36 A-37B and to FIGS. 39A
and 39B are sectional 1llustrations taken along respective
section lines and directions XXXIXA-XXXIXA and XXX-
IXB-XXXIXB 1n FIGS. 38A and 38B.

As seen 1n FIGS. 36A-39B, the needle hub assembly 830
preferably comprises a needle hub 832 which 1s an integrally
formed element, preferably injection molded of plastic and a
needle 834. Needle hub assembly 830 preferably has a gen-
erally cylindrical configuration and 1s preferably top-to-bot-
tom and side-to-side mirror 1mage symmetric about a longi-
tudinal axis 1100, which, when assembled together with
housing element 810, 1s coaxial with longitudinal axes 900
(FIGS. 28A-31C) and 1000 (FIGS. 32A-35B).

Needle hub assembly 830 preferably defines a generally
tubular body 1110. A rearwardly extending arm 1120 extends
axially at both the top and the bottom of tubular portion 1110
and terminates 1n aright angle finger 1122.

Tubular body 1110 defines a generally open back and a
torward facing wall portion 1140 adjacent 1n which 1s formed
a recess 1142, which communicates with a narrow axial bore
1144, arranged to receive needle 834, which extends there-
through and 1s held 1n place, preferably by an adhesive, which
1s located 1n recess 1142. Alternatively, needle hub portion
832 may be molded directly onto the needle.

A pair of arms 1150 having a cross-section 1n the shape of
a C, extend generally axially rearwardly of tubular body 1110
and are each formed with a longitudinal slot 1154, ending 1n
a rear surface 1156. Extending circumierentially from each
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arm 1150 1s a wall portion 1160 at a rearward end of which
extends a rearward-facing finger 1162.

Reference 1s now made to FIGS. 40A and 40B which are
simplified pictorial illustrations of a needle guard element
which forms part ol the automatic needle device of FI1G. 27, to
FIGS. 41 A and 41B which are simplified pictornial 1llustra-
tions of the needle guard element ol FIGS. 40A and 40B taken
along the lines XLIA-XLIA and XLIB-XLIB in FIG. 40A, to
FIGS. 42A and 42B which are respective top and side view
simplified planar 1llustrations of the needle guard element of
FIGS. 40A-41B and to FIGS. 43A, 43B and 43C which are
sectional illustrations taken along respective section lines and
directions XLIITA-XLIITA, XLIIIB-XLIIIB and XLIIIC-
XLIIIC 1n FIGS. 42A and 42B.

As seen 1n FIGS. 40A-43C, the needle guard element 840
preferably 1s an integrally formed element, preferably injec-
tion molded of plastic. Needle guard 840 preferably has a
generally cylindrical configuration and 1s preferably top-to-
bottom and side-to-side symmetric about a longitudinal axis

1200, which, when assembled together with housing element
810, resilient element 820 and needle hub 830 1s coaxial with
longitudinal axis 900 (FIGS. 28A-31C), longitudinal axis
1000 (FIGS. 32A-35B) and longitudinal axis 1100 (FIGS.
36A-39B).

Needle guard element 840 preferably defines a generally
tubular body 1210. A plurality of mutually circumierentially
spaced, longitudinally extending, outward facing ribs 1212
are formed on a forward outer surface 1214 of generally
tubular body 1210. Extending rearwardly of ribs 1212 1s a
generally cylindrical portion 1216 having a pair of oppositely
inward facing axial ribs 1220 and a rearward-facing notch
1224 at the top thereof. Forward of cylindrical portion 1216
and generally in line with notch 1224 there 1s formed 1n
torward outer surface 1214 a socket 1228 and a bifurcated
socket 1229. The notch formed between socket 1228 and
biturcated socket 1229 defines an inclined surface 1230.

Formed on an mner cylindrical surface 1231 of generally
tubular body 1210 are a pair of longitudinally extending inner
facing ribs 1232 which each terminate 1n a rearward facing
finger 1234 located just forward of generally cylindrical por-
tion 1216. Also formed on 1nner cylindrical surtace 1231 are
a pair ol longitudinally extending inner facing ribs 1236
which are intersected by sockets 1228 and 1229.

Tubular body 1210 defines a generally open back and a
forward facing wall portion 1240, defining an 1njection site
engagement surface characterized in that it has a peripheral
array of mutually spaced forwardly extending protrusions
1246. Forward facing wall portion 1240 1s formed with an
axial bore 1250, arranged to allow needle 834 to extend
therethrough.

The needle guard element 840 may optionally be formed a
pair of side-to-side symmetric windows, to allow viewing of
the tip of the needle 834, for example when purging air
bubbles from a syringe. Alternatively, needle guard element
840 may be formed of a transparent material.

Reference 1s now made to FIGS. 44 A, 448, 44C, 44D, 44F
and 44F which are pictonal 1llustrations of various stages 1n
typical use of the automatic needle device of FIG. 27. The
automatic needle device of FIG. 27 1s stored prior to use 1n a
pre-use operative orientation.

As shown 1n FIG. 44 A, the user may attach a syringe 1302
to the automatic needle device of FIG. 27, by inserting a
torward end 1304 of the syringe into generally tubular portion
910 of housing element 810. A plunger 1306 1s inserted 1n
syringe 1302. The operative orientation of the automatic
needle device at this stage 1s described hereinbelow with

reterence to FIGS. 45-47D.
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The user then actuates the automatic needle device by
removing safety tab 812 and pushing the needle device
against an injection site, as shown i FIG. 44B and as
described hereinbelow with reference to FIGS. 48-50D. In
response to user actuation, needle penetration takes place at
the needle site, as shown in FI1G. 44C. The operative orienta-
tion of the automatic needle device at this stage 1s described
hereinbelow with reference to FIGS. 51-53D.

Immediately following needle penetration, drug delivery
takes place by the user pushing plunger 1303 of syringe 1302
inward. The operative orientation of the automatic needle
device immediately following completion of drug delivery 1s
shown 1n FIG. 44D and 1s described hereinbelow with refer-
ence to FIGS. 54-56D.

As seen 1n FIG. 44E, the automatic needle device 1s then
manually disengaged from the injection site. The operative
orientation of the automatic injection device at this stage 1s
described hereinbelow with reference to FIGS. 57-59D.
Immediately upon disengagement, the needle 1s protected by
the needle guard element 840.

Should the needle guard be forced axially rearward as
shown 1n FIG. 44F, 1ts rearward movement produces corre-
sponding rearward motion of the needle hub assembly 830.
The operative orientation of the automatic needle device 1n
this case 1s described hereinbelow with reference to FIGS.
60-62D.

Reference 1s now made to FIG. 45, which 1s a simplified
assembled view 1llustration of the automatic needle device of
FIGS. 27 and 44A 1n a pre-use operative orientation coupled
to a syringe and prior to removal of a safety tab, to FIGS. 46 A
and 468, which are respective top and side view simplified
planar illustrations thereof, to FIGS. 47A and 478, which are
sectional illustrations taken along respective section lines and
directions XLVIIA-XLVIIA and XLVIIB-XLVIIB 1 FIGS.
46 A and 46B, to FIG. 47C which 1s a simplified illustration
corresponding to FIG. 46 A with the needle guard hidden and
to F1G. 47D which 1s a simplified partially cut-away illustra-
tion of the needle guard element 840 and the needle hub
assembly 830 of FIG. 46B.

Asseen1n FIGS. 45-47D, 1n a pre-use operative orientation
of the automatic needle device, the needle hub assembly 830
1s urged forwardly along axis 900 relative to housing element
810 by tensioned arms 1033 and 1034 of resilient element
820. End portions 1037 of arms 1033 and 1034 engage cor-
responding rearward facing fingers 1162 of needle hub
assembly 830, while the cylindrical portion 1010 of the resil-
ient element 820 1s retained 1n socket 954 formed 1n housing
clement 810.

The housing element 810 retains the needle hub assembly
830 against axial forward displacement relative to housing
clement 810 by engagement of rearward facing shoulders 926
of ribs 920 of housing element 810 with corresponding rear
surtaces 1156 of longitudinal slots 1154 formed 1n arms 1150
ol needle hub assembly 830.

In the pre-use operative orientation of the automatic needle
device, the needle guard element 840 1s urged forwardly
along axis 900 relative to housing element 810 by tensioned
arms 1035 and 1036 of resilient element 820. End portions
1037 of arms 1035 and 1036 engage corresponding rearward
facing fingers 1234 formed on 1mner cylindrical surface 1231
of generally tubular body 1210 of the needle guard element
840, while the cylindrical portion 1010 of the resilient ele-
ment 820 1s retained 1n socket 954 formed 1n housing element
810.

The needle hub assembly 830 retains the needle guard
clement 840 against axial forward displacement relative to
housing element 810 by engagement of right angle fingers
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1122 of needle hub assembly 830 with bifurcated sockets
1229 formed 1n needle guard element 840.

Safety tab 812 mounted on flange 916 of housing element
810 prevents rearward axial displacement of needle guard
clement 840 relative to housing element 810.

Reference 1s now made to FIG. 48, which 1s a simplified
pictorial illustration of the automatic needle device of FIGS.
27 and 44B 1n an 1mnjection site engagement operative orien-
tation following removal of the safety tab 812 from housing
clement 810, to FIGS. 49A and 49B, which are respective top
and side view simplified planar illustrations thereof, to FIGS.
50A and 50B which are sectional illustrations taken along
respective section lines and directions LA-LA and LB-LB in
FIGS. 49A and 49B, to FIG. 50C which 1s a simplified 1llus-
tration corresponding to FIG. 49A with the needle guard
hidden and to FIG. 50D which 1s a simplified partially cut-
away 1llustration of the needle guard element 840 and the
needle hub assembly 830 of FIG. 49B.

As seen particularly in FI1G. 50A, due to engagement of the
needle guard element 840 with an injection site on a body, the
needle guard 840 1s forced, against the urging of tensioned
arms 1035 and 1036, to move axially 1n a rearward direction
with respect to the housing element 810. This displacement
stretches tensioned arms 10335 and 1036.

This rearward repositioning of needle guard element 840
produces an 1dentical rearward displacement of needle hub
assembly 830, against the urging of tensioned arms 1033 and
1034, by virtue of engagement of rnight angle fingers 1122 of
needle hub assembly 830 with bifurcated sockets 1229
formed 1n needle guard element 840. This displacement
stretches tensioned arms 1033 and 1034.

The rearward displacement of the needle hub assembly 830
causes the needle 834 to be displaced rearwardly by an 1den-
tical amount with respect to cylindrical portion 1018 of resil-
ient element 820.

Reference 1s now made to FIG. 51, which 1s a simplified
pictorial illustration of the automatic needle device of FIGS.
27 and 44C 1n a needle actuated operative orientation, to
FIGS. 52A and 352B which are respective top and side view
simplified planar i1llustrations thereof, to FIGS. 53 A and 53B
which are sectional illustrations taken along respective sec-
tion lines and directions LIIIA-LIIIA and LIIIB-LIIIB in
FIGS. 52A and 52B, to FIG. 53C which 1s a simplified 1llus-
tration corresponding to FIG. 52A with the needle guard
hidden and to FIG. 53D which 1s a simplified partially cut-
away 1llustration of the needle guard element 840 and the
needle hub assembly 830 of FIG. 52B.

As seen particularly 1n FIG. 53 A, due to rearward displace-
ment of the needle guard element 840 and of the needle hub
assembly 830 relative to the housing element 810 and spe-
cifically relative to planar portion 934 thereof, the right angle
fingers 1122 are now 1Iree to be cantilevered iwardly by
sliding along rearward facing inclined surfaces 1230 and to
slide forwardly along tapered rearward facing surfaces 938
thereol and along inner facing surfaces of planar portions
934, thus permitting axial forward motion of the needle hub
assembly 830 under the urging of tensioned arms 1033 and
1034, which become less stretched as a result.

The forward displacement of the needle hub assembly 830
causes the needle 834 to be displaced forwardly with respect
to cylindrical portion 1018 of resilient element 820.

The forward axial motion of the needle hub assembly 830
produces needle penetration at the ijection site.

Reference 1s now made to FIG. 34, which 1s a simplified
pictorial illustration of the automatic needle device of FIGS.
27 and 44D 1n a full needle penetration and an immediately
post drug delivery operative orientation, to FIGS. 55A and
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55B, which are respective top and side view simplified planar
illustrations thereof, to FIGS. 56 A and 56B, which are sec-
tional illustrations taken along respective section lines and
directions LVIA-LVIA and LVIB-LVIB 1n FIGS. $35A and
55B, to FIG. 56C which 1s a simplified 1llustration corre-
sponding to FIG. 55A with the needle guard lidden and to
FIG. 56D which 1s a simplified partially cut-away 1llustration
of the needle guard element 840 and the needle hub assembly
830 of FIG. 53B.

It 1s seen that the needle hub assembly 830 1s a forward
axial position, at which right angle fingers 1122 are seated 1n
respective sockets 948, thus locking the needle hub assembly
830 to housing element 810. In this position, the right angle
fingers 1122 are bent circumierentially and radially inward
and are retained in this orientation by engagement with
respective ribs 1236 formed on inner cylindrical surface 1231
of needle guard clement 840. The further axial forward
motion of the needle hub assembly 830 under the urging of
tensioned arms 1033 and 1034 causes arms 1033 and 1034 to
be even less stretched.

Full needle penetration 1s provided at this stage and a user
normally 1njects a drug into the mjection site by depressing,
plunger 1306 of syringe 1302.

Reference 1s now made to FIG. 57 which 1s a simplified
pictorial illustration of the automatic needle device of FIGS.
2’7 and 14F 1n a post-drug delivery, needle guarded operative
orientation, to FIGS. 58 A and 58B, which are respective top
and side view simplified planar illustrations of the automatic
needle device of FIG. 57, to FIGS. 59A and 59B which are
sectional illustrations taken along respective section lines and
directions LIXA-LIXA and LIXB-LIXB i FIGS. 58A and
58B, to FIG. 59C which 1s a simplified 1llustration corre-
sponding to FIG. 58 A with the needle guard lidden and to
FIG. 59D which 1s a simplified partially cut-away 1llustration
of the needle guard element 840 and the needle hub assembly
830 of FIG. 58B.

FIGS. 57-59D 1illustrate the automatic needle device fully
disengaged from the needle site and the needle guard element
840 fully extended under the urging of tensioned arms 1033
and 1036 to fully enclose the needle 834. The needle guard
840 1s prevented from moving further forward by engagement
of right angle fingers 1122 of needle hub assembly 830 1n
respective sockets 1128 formed 1n needle guard element 840
and by engagement of rearward facing shoulders 926 of ribs
920 of housing element 810 with corresponding rear surfaces
1156 of longitudinal slots 1154 formed in arms 1150 of
needle hub assembly 830.

Reference 1s now made to FIG. 60 which 1s a simplified
pictorial illustration of the automatic needle device of FIGS.
27 and 44F 1n a needle guard pushed back misuse operative
orientation, to FIGS. 61 A and 61B which are respective top
and side view simplified planar illustrations of the automatic
needle device of FIG. 60, to FIGS. 62A and 62B are sectional
illustrations taken along respective section lines and direc-
tions LXITA-LXIIA and LXIIB-LXIIB in FIGS. 61A and
61B, to FIG. 62C which 1s a simplified 1illustration corre-
sponding to FIG. 61A with the needle guard hidden and to
FIG. 62D which 1s a simplified partially cut-away illustration
of the needle guard element 840 and the needle hub assembly
830 of FIG. 61B.

FIGS. 60-62D 1llustrate an important feature of the present
invention provided by engagement of right angle fingers 1122
of needle hub assembly 830 in respective sockets 1128
formed 1n needle guard 840. Should the needle guard 840 be
pushed rearwardly with respect to housing element 810,
needle hub assembly 830 and needle 834 move axially rear-
wardly together with needle guard element, so that the needle
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834 does not protrude from the needle guard 840. It 1s appre-
ciated that the automatic needle device can be attached to
various types of injection devices, and that the a luer adapter
defined by an internal tapered surface of the tubular portion
110 of the housing element 10 of the automatic needle device
may be readily modified for engagement with various 1njec-
tion devices such as pen 1njectors. It 1s also possible to inte-
grate the automatic needle apparatus described herein into
another 1njection device and thus to eliminate the need for a
luer adapter.

Reference 1s now made to FIGS. 63-75B, which illustrate
an automatic needle device constructed and operative 1n
accordance with vet another preferred embodiment of the
present invention. The embodiment of FIGS. 63-75B 1s a
modification of the embodiment of FIGS. 1-26B. Accord-
ingly, for the sake of conciseness, 1t 1s described 1n somewhat
abbreviated form hereinbelow:

As seen with particular clarity 1n FIG. 63, the automatic
needle device comprises a housing element 1510 1nto which
are generally coaxially seated respective first and second
compression springs 13520 and 1522, which provide select-
able forward displacement to a needle hub assembly 1530,
which includes a hub portion 1532 and a needle 1534 adhe-
stvely adhered thereto and rearwardly coupled to a forward
end of an elastic tube 1536, whose rearward end 1s coupled to
a liquid passage passageway formed in housing element
1510, and to a needle guard eclement 1540. Alternatively,
needle hub portion 1532 may be injected onto the needle, by
a method such as msert molding.

A safety tab 1560 is preferably mounted onto the forward
section of housing element 1510, thus disabling actuation of
the automatic needle device. The automatic needle device 1s
only functional once the safety tab 1s removed, as described
hereinbelow.

It will be appreciated that safety tab 1560 can be formed of
any suitable material for example such as polypropylene, and
may be formed in various configurations, such as a portion
which 1s imnserted into a slot between the needle guard element
1540 and the housing element 1510, as a stand alone 1njection
molded part, or as an integral part of any of the parts of the
automatic needle device such as the housing element 1510 as
described hereinabove with reference to FIGS. 27-62D, the
needle guard element 1540 or the needle hub assembly 1530.

It will additionally be appreciated by those skilled 1n the art
that compression springs 1520 and 1522 may be replaced
with a resilient element as described hereinabove with refer-
ence to FIGS. 27-62D. Alternatively, compression springs
1520 and 1522 may be replaced by tension springs, elasto-
meric compression springs or plastic springs which are pret-
erably integrated into housing element 1510, into needle hub
assembly 1530 or into needle guard element 1540.

Reference 1s now made to FIGS. 2A and 2B, which are
simplified pictonial 1llustrations of a preferred housing ele-
ment 10 which forms part of the automatic needle device of
FIG. 1, to FIGS. 3A and 3B are respective top and side view
simplified planar 1llustrations thereof, to FIGS. 4A and 4B
which are sectional illustrations taken along respective sec-
tion lines and directions IVA-IVA and IVB-1VB 1n FIGS. 3A
and 3B and to FIGS. 5A and 5B which are pictorial sectional
illustrations taken along respective section lines and direc-
tions VA-VA and VB-VB 1n FIG. 2A.

Housing element 1510 1s 1dentical to the housing element
10 other than 1n the following respect, shown in FIG. 63:

Communicating with an interior of rearward generally
tubular portion 1610 there 1s provided a narrow passageway
1652 which sealingly receives the rearward end of elastic tube

1536.
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Reference 1s now made to FIGS. 6 A and 6B, which are
simplified pictorial 1llustrations of a needle hub assembly 30
which forms part of the automatic needle device ol FIG. 1, to
FIGS. 7A and 7B, which are respective top and side view
simplified planar illustrations of the needle hub assembly of
FIGS. 6A and 6B, to FIGS. 8A and 8B, which are sectional
illustrations taken along respective section lines and direc-
tions VIIIA-VIIIA and VIIIB-VIIIB 1n FIGS. 7A and 7B and
to FIGS. 9A and 9B, which are pictorial sectional illustrations
taken along respective section lines and directions IXA-IXA
and IXB-IXB 1n FIG. 6A.

Needle hub assembly 1530 1s identical to needle hub
assembly 30 shown 1n FIGS. 6 A-9B, except in that the needle
1534 1s shorter than needle 34 1n the embodiment of FIGS.
1-26B, due to the provision of the elastic tube 1536, the
forward end of which 1s sealingly located 1n a narrow pas-
sageway 1654 provided 1n the needle hub assembly.

Reference 1s now made to FIGS. 10A and 10B, which are
simplified pictorial illustrations of a needle guard element 40
which forms part of the automatic needle device ol FIG. 1, to
FIGS. 11A and 11B, which are respective top and side view
simplified planar i1llustrations of the needle guard element of
FIGS. 10A and 10B, to FIGS. 12A and 12B, which are sec-
tional illustrations taken along respective section lines and
directions XIIA-XIIA and XIIB-XIIB 1n FIGS. 11A and 11B
and to FIGS. 13A and 13B which are pictorial sectional
illustrations taken along respective section lines and direc-
tions XIITA-XIITIA and XIIIB-XIIIB 1n FIG. 10A.

The needle guard element 1540 1s 1dentical to needle guard
clement 40 shown 1n FIGS. 10A-13B.

Reference 1s now made to FIGS. 14A, 148, 14C and 14D
which when taken together form a simplified pictorial 1llus-
tration of various stages of typical use of the automatic needle
device of FIG. 1. FIGS. 14A-14D also 1llustrate the various
stages of typical use of the automatic needle device of FIG. 63
and the above description of FIGS. 14A-14D applies to the
embodiment of FIGS. 63-75B as well.

Reference 1s now made to FIGS. 64A and 64B, which are
simplified assembled view 1illustrations of the automatic
needle device of FIG. 63 1n a pre-use operative orientation, to
FIGS. 65A and 65B, which are respective top and side view
simplified planar illustrations thereof and to FIGS. 66A and
668, which are sectional 1llustrations taken along respective
section lines and directions LXVIA-LXVIA and LXVIB-
LXVIB i FIGS. 65A and 65B.

Asseenin FIGS. 64-66B, 1in a pre-use operative orientation
of the automatic needle device, suitable for storage, the hous-
ing element 1510 1s joined to the needle hub assembly 1530
by engagement of mner facing teeth 1824 into apertures 1644
tormed 1n the cylindrical walls of bore 1636. First and second
compression springs 1520 and 1522 are located mutually
coaxially within housing element 1510. Compression spring
1520 1s maintained under compression between forward-fac-
ing back wall surface 1655 of generally cylindrical portion
1618 of housing element 1510 and rearward facing wall por-
tion 1850 of hub assembly 1530. Compression spring 1522 1s
maintained under compression between forward facing back
wall surface 1655 and rearward facing ends 1913 and 1915 of
needle guard element 1540, which 1s slidably retained against
forward movement by the positioning of curved rearward
facing portions 1916 and 1918 therecof immediately rearward
of teeth 1826 of needle hub assembly 1530.

The needle hub assembly 1530 is retained 1n its place by
engagement of outwardly facing surface of inner facing teeth
1824 of rearwardly extending arm 1820 and curved rearward
facing portions 1916 and 1918 of needle guard element 1540,
thus preventing rearwardly extending arms 1820 of needle
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hub assembly 1530 from bending outwards and releasing the
engagement of inner facing teeth 1824 and apertures 1644
formed 1n the cylindrical walls of bore 1636 of the housing
1510. The tubular portion 2104 of satety tab 1560 prevents the
needle guard element 1540 from moving backwards and actu-
ating needle penetration.

It 1s seen that the elastic tube 1536 1s 1n a relatively com-
pressed state and 1s coupled at a forward end thereof to narrow
passageway 1654 provided 1n the needle hub assembly 1530
and 1s coupled at a rearward end thereol to narrow passage-
way 1652 formed 1n housing element 1510.

Reference 1s now made to FIG. 67, which 1s a simplified
pictorial illustration of the automatic needle device of FI1G. 63
alter coupling thereto of a syringe 2002 1n an injection site
engagement operative orientation, to FIGS. 68A and 68B,
which are respective top and side view simplified planar
illustrations thereof and to FIGS. 69A and 69B, which are
sectional illustrations taken along respective section lines and
directions LXIXA-LXIXA and LXIXB-LXIXB in FIGS.
68A and 68B.

As seen particularly in FI1G. 69 A, due to engagement of the
needle guard element 1540 with an injection site on a body,
the needle guard 1540 1s forced, against the urging of spring
1522, to move axially 1n a rearward direction with respect to
the remainder of the automatic needle device, thus sliding
curved rearward facing portions 1916 and 1918 thereot fur-
ther rearward of teeth 1826 of needle hub assembly 1530.

This rearward repositioning of curved rearward facing por-
tions 1916 and 1918 and the pressure of spring 1520, allow
arms 1820 of needle hub assembly 1530 to cantilever out-
ward.

It 1s seen that the elastic tube 1536 1s in a relatively
extended state.

Reference 1s now made to FIG. 70, which 1s a simplified
pictorial illustration of the automatic needle device of FIG. 63
in an actuated operative orientation, to FIGS. 71A and 71B
which are respective top and side view simplified planar
illustrations thereof and to FIGS. 72A and 72B which are
sectional 1llustrations taken along respective section lines and
directions LXXITA-LXXIIA and LXXIIB-LXXIIB in FIGS.
71A and 71B.

As seen particularly in FIG. 72A, under the urging of
spring 1520, mner facing teeth 1824 slide out of apertures
1644 formed 1n the cylindrical walls of bore 1636, thus allow-
ing the needle hub assembly 1530 to move axially forward
and to provide needle penetration. The forward motion of
needle hub assembly 1530 stops when protrusions 1812 and
1814 come 1nto touching engagement with inwardly extend-
ing transverse ribs 1626 of the housing 1510. At this stage,
drug delivery may take place in response to manual operation
of a syringe 2002.

It 1s seen that the elastic tube 1536 1s 1n a highly extended
state.

Reference 1s now made to FIG. 73, which 1s a simplified
pictorial illustration of the automatic needle device of FI1G. 63
in a post-drug delivery, needle guarded operative orientation,
to FIGS. 74A and 74B, which are respective top and side view
simplified planar illustrations thereof and to FIGS. 75A and
758, which are sectional 1llustrations taken along respective
section lines and directions LXXVA-LXXVA and LXXVB-
LXXVB 1n FIGS. 74A and 74B.

FIGS. 73-735B illustrate the automatic needle device fully
disengaged from the 1njection site and the needle guard 1540
fully extended under the urging of spring 1522 to fully
enclose the needle 1534. The needle guard 1540 1s prevented
from moving farther forwards by engagement of curved rear-
ward facing portions 1916 and 1918 and rearwardly extend-
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ing surface 1830 of teeth 1826 of needle hub assembly 1530.
The needle hub assembly 1530 1s prevented from moving
turther forward by protrusions 1812 and 1814 leaning against
inwardly extending transverse ribs 1626 of the housing 1510.
The needle guard 1540 is prevented from moving rearwardly
by outwardly facing tooth 1926 which snap-fits in front of
inwardly extending transverse ribs 1626 of the housing 1510.
Therefore, at this stage the needle guard 1540 1s locked 1n
place keeping the needle protected. It 1s seen that the elastic
tube 1536 remains in a highly extended state. It 1s appreciated
that the automatic needle device can be attached to various
types of injection devices, and that the a luer adapter defined
by an internal tapered surface of the tubular portion 110 of the
housing element 10 of the automatic needle device may be
readily modified for engagement with various injection
devices such as pen 1njectors. It 1s also possible to integrate
the automatic needle apparatus described herein into another
injection device and thus to eliminate the need for a luer
adapter.

It will be appreciated by persons skilled in the art that the
present mnvention 1s not limited to what has been particularly
shown and described hereinabove. Rather the scope of the
present invention includes both combinations and subcombi-
nations of various features described hereinabove as well as
modifications of such features which would occur to a person
of ordinary skill in the art upon reading the foregoing descrip-
tion and which are not 1n the prior art.

The mvention claimed 1s:

1. An automatic needle device comprising:

a housing element;

at least one resilient element arranged to be located within

said housing element;

at least one needle bearing element adapted, when actu-

ated, to be displaced by said at least one resilient element
with respect to said housing element from a non-pen-
etration position to a penetration position; and

a needle guard adapted for positioning with respect to said

housing element and wherein displacement of said
needle guard relative to said housing element operative
to actuate displacement of said at least one needle bear-
ing element from said non-penetration position to said
penetration position.

2. An automatic needle device according to claim 1 and
wherein rearward displacement of said needle guard 1s opera-
tive to actuate displacement of said at least one needle bearing
clement from said non-penetration position to said penetra-
tion position.

3. An automatic needle device according to claim 1 and
also comprising a safety element adapted to prevent inadvert-
ent actuation of displacement of said at least one needle
bearing element.

4. An automatic needle device according to claim 3 and
wherein said safety element prevents inadvertent rearward
displacement of said needle guard.

5. An automatic needle device according to claim 1 and
wherein said at least one resilient element comprises a unitary
resilient element.

6. An automatic needle device according to claim 1 and
wherein said at least one resilient element comprises first and
second coil springs.

7. An automatic needle device according to claim 1 and
wherein said housing element includes an 1njection device
engagement portion.

8. An automatic needle device according to claim 7 and
wherein said housing element and said at least one needle
bearing element together define a fluid pathway from said
injection device engagement portion through said needle at
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least when said needle bearing element 1s 1n both said non-
penetration position and said penetration position.

9. An automatic needle device according to claim 1 and
wherein said needle guard 1s displaceable by said at least one
resilient element.

10. An automatic needle device according to claim 1 and
wherein said at least one resilient element comprises first and
second compression springs which provide selectable for-
ward displacement to said at least one needle bearing ele-
ment.

11. An automatic needle device according to claim 1 and
wherein said needle bearing element 1includes a hub portion
and a needle adhered thereto and extending through a septum.

12. An automatic needle device according to claim 1 and
also comprising a safety tab operative for disabling actuation
of the automatic needle device.

13. An automatic needle device according to claim 12 and
wherein said safety tab includes a spacer portion and a tab
portion.

14. An automatic needle device according to claim 1 and
wherein said housing element 1s an integrally formed element
having a generally cylindrical configuration and 1s generally
top-to-bottom and side-to-side symmetric about a longitudi-
nal axis.

15. An automatic needle device according to claim 1 and
wherein said housing element includes a rearward generally
tubular portion which terminates 1n an open back and defines
torwardly thereof a generally cylindrical portion, whose outer
configuration includes top and bottom grip regions.

16. An automatic needle device according to claim 1 and
wherein said housing element includes first and second for-
wardly and rearwardly tapered side protrusions.

17. An automatic needle device according to claim 15 and
comprising at an inner surface of said generally cylindrical
portion forward and rearward inwardly extending transverse
ribs and a plurality of inwardly extending longitudinal slots.

18. An automatic needle device according to claim 1 and
wherein said housing element 1s formed with a pair of side-
to-side symmetric windows, to allow viewing of the tip of a
needle held by said needle bearing element.

19. An automatic needle device according to claim 1 and

wherein said needle bearing element comprises a needle hub
and a needle.

20. An automatic needle device according to claim 19 and
wherein said needle bearing element has a generally cylindri-
cal configuration and 1s top-to-bottom and side-to-side sym-
metric about a longitudinal axis.

21. An automatic needle device according to claim 19 and
wherein said needle bearing element defines a generally tubu-
lar body having formed thereon a pair of up-down mutually
spaced, forwardly facing, outwardly extending hook protru-
S101S.

22. An automatic needle device according to claim 21 and
wherein said protrusions are each associated with a rearward
facing rib.

23. An automatic needle device according to claim 21 and
wherein a rearwardly extending arm 1s formed at both a top
and a bottom of said tubular body, each arm including, ad;ja-
cent an extreme rearwardly facing end thereof, a tapered
inwardly facing tooth and forwardly thereof an outwardly
facing tooth, having a transversely extending rearwardly fac-
ing surface.

24. An automatic needle device according to claim 21 and
wherein top and bottom pairs of outwardly facing ribs are
tformed on said tubular portion, adjacent respective rearward
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facing ribs, said outwardly facing ribs being operative to
slidably locate said needle bearing element within said needle
guard.

25. An automatic needle device according to claim 21 and
wherein said tubular body defines a generally open back and
a forward facing wall portion adjacent 1n which 1s formed a
recess, which communicates with a narrow axial bore,
arranged to recerve said needle, which extends therethrough.

26. An automatic needle device according to claim 21 and
wherein a rearward facing external wall portion, located at a
rearward end of said tubular body, defines a seat for said at
least one resilient element.

27. An automatic needle device according to claim 1 and
wherein said needle guard has a generally cylindrical con-
figuration and 1s top-to-bottom and side-to-side symmetric
about a longitudinal axis.

28. An automatic needle device according to claim 1 and
wherein said needle guard defines a generally tubular body
having formed thereon a plurality of circumierentially
spaced, longitudinally extending, outward facing ribs, having
rearward facing ends, said outward facing ribs being adapted
to slidably locate said needle guard within inwardly extend-
ing longitudinal slots of said housing element.

29. An automatic needle device according to claim 28 and
wherein extending rearwardly of said outwardly facing ribs
there 1s provided a curved rearward facing portion having a
pair of inwardly facing ribs formed therein, and, extending,
rearwardly of said ribs, there 1s formed a symmetrically
curved rearward facing portion having a pair of ribs formed
therein.

30. An automatic needle device according to claim 29 and
wherein said curved rearward facing portions together with
said rearward facing ends define a seat for a spring forming
part of said at least one resilient element.

31. An automatic needle device according to claim 29 and
wherein said mmwardly facing ribs are operative to slidably
locate said needle bearing element within said needle guard,
by allowing said outwardly facing ribs to slide therein.

32. An automatic needle device according to claim 28 and
wherein a rearwardly extending arm 1s formed at each side of
said tubular body, each of said arms including adjacent an
extreme rearwardly facing end thereot, an outwardly facing
tooth, having an inclined forward surface and a transversely
extending rearwardly facing surface.

33. An automatic needle device according to claim 28 and
wherein said tubular body defines a generally open back and
a forward facing wall portion, defining an injection site
engagement surface.

34. An automatic needle device according to claim 33 and
wherein said 1injection site engagement surface includes a pair
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of mutually concentric circles of mutually spaced forwardly
extending protrusions and said forward facing wall portion 1s
formed with an axial bore, arranged to allow a needle to
extend therethrough.

35. An automatic needle device according to claim 1 and
wherein said needle guard 1s formed with a pair of side-to-
side symmetric windows, to allow viewing of the tip of a
needle.

36. An automatic needle device according to claim 1 and
wherein, 1n a pre-use operative orientation suitable for stor-
age, said housing element 1s joined to said needle bearing
clement by snap fit engagement of inner facing teeth formed
on said needle bearing element 1nto apertures formed 1n cylin-
drical walls of said housing element.

37. An automatic needle device according to claim 36 and
wherein said at least one resilient element comprises first and
second compression springs, said first compression spring
being maintained under compression between forward-fac-
ing back wall surface of a generally cylindrical portion of said
housing element and a rearward facing wall portion of said
needle bearing element and said second compression spring
being maintained under compression between said forward
facing back wall surface and rearward facing ends of said
needle guard, which 1s slidably retained against disassembly
forward movement by the positioning of curved rearward
facing portions thereol immediately rearward of said inner
facing teeth of said needle bearing element.

38. An automatic needle device according to claim 36 and
wherein said needle bearing element 1s retained 1n 1ts place by
engagement ol rearwardly outwardly facing surfaces of said
iner facing teeth with curved rearward facing portions of
said needle guard, thus preventing rearwardly extending arms
of said needle bearing element from bending outwardly and
releasing the snap {it engagement of said iner facing teeth
and apertures formed in the cylindrical walls of said cylindri-
cal bore of said housing element.

39. An automatic needle device according to claim 38 and
wherein due to engagement of said needle guard with an
injection site on a body, said needle guard 1s forced, against
the urging of said at least one resilient element, to move
axially 1n a rearward direction with respect to the remainder
of the automatic needle device, thus sliding said curved rear-
ward facing portions thereof further rearward of outwardly
facing teeth of said needle bearing element, thus allowing said
arms of said needle bearing element to cantilever outwardly.

40. An automatic needle device according to claim 36 and
wherein at all times said needle sealingly and slidably
engages a septum.
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